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Using Corps of Enginecrs screening criteria, 1t has becn
determined that the dam would »e overtopped for all storms exceeding
approximately 37 percent of Probable Maximum Flood (PMF). The
spillway is, %herefore, adjudged as "seriously inadequate” and the
. dam is assessed as unsafe, non-emergency.

The classification of "unsafe" applied to a dam because of
a "seriously inadequate” spillway is not meant to connote the same
degree of emergency as would be associated with an "unsafe" classi-
fication applied for a structural deficiency. It does mean,'however,
that based on an initial screening, and preliminary computations,
there appears to be a serious deficiency in spillway capacity so
that if a severe storm were to occur, overtoppiqg and failure of the
dam would take place, significantly increasing the hazard to loss
of life downstream from the dam., S

On the basis of stability Jna1y51s perfo;med during.the
investigation the structural stability of the spillway section
against overturning was dctermined to be inadequate for all cases
except the normal loading with and without earthquake. Also,the
sliding stability 1s inadequate for all loading conditions.

* It is, therefore, rccormended that within three months froa
! the date of notification to the owner, detailed hydroloaical hvdraulic
investigations of the structure should be undert-xen to more .
accurately determine the si*e specific characteristics of the water-
shed and their affect ubon the oveartopping notential of the dar, At the
same time, further analysis of the structural stability cf the
. spillway should be performed. Analysis should include field
: investigations to obtain more information regarding the extent
and magnitudc of uplift pressures under the base of the spillway,
the quality of the foundation materials, the geometry of the
] spillway structure, and the condition of the masonry and concrete.
! Within twelve ronths of the date of notification to the owner,
modifications to the structure, deemed necessary as a result
of studies, should have been completed. In the interim, a
A detailed emergency operation plan and warning system should
be promptly developed., Also, during periods of unusually heavy
,} precipitation, around-the-clock surveillance should be provided.
[

In addition, the dam has a number of prablem areas
. which, if left uncorrected, have the potential for the develop-
. ment of hazardous conditions and must be corrected within
twelve months,

" 4 : 1. Repair and also provide controls for the |
reservoir drains. ;

2. Monitor, bi-weekly, the seepage at the downstream
face of the spillway. |

3. Determine the source of seepage occuring down-
stream of the east buttress toe. Monitor the seepage bi-weekly
with the aid of weirs.
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. 4. Repair spalled areas at the crest and downstream
face of the dam.

- -

S. Repair the upstream face of dam and ép&llway training .
walls pointing. . 7L

6. Repair the right and middle training walls.,

e - - -

7. Repair cracks at the right spillway training wall.

8. Remove vegetation frem the crest of sgpillway, '
slope, and toe of dam. Provide & program of periodic cutting
and mowing of the buttress surfaces.
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PREFACE

This report is prepared under guidance containted in the
Recommended Guidelines for Safety Inspection of Dams, for
Phase I Investigations. Copies of these guidelines may be
obtained from the Office of Chicf of Engineers, Washington,
D.C., 20314. The purpcse of a Phase I Investigation is to
identify expeditiously those dams which may pose hazards to
human life or property. The assessment of the general condi-
tion of the dam is based upon available data and visual inspec-
tions. Detailed investigations, and analyses involving topographic
mapping, subsurface investigations, testing, and detailed compu-
tational evaluations are beyond the scope of a Phase I Investi-
gation; however, the investigation is intended to identify any
need for such studies.

In reviewing this report, it should be realized that the
reported condition of the dam is based on observations of field
conditions at the time of inspection along with data available
to the inspection team. In cases where the reservoir was lowered
or drained prior to inspection, such action, while improving the
stability and safety of the dam, removes the normal load on the
structure and may obscure certain conditions which might other-
wise be detectable if inspected under the normal operating
environment of the structure.

It is important to note that the condition of a dam depends
on numerous and constantly changing inte:rrnal and external con-
ditions, and is evolutionary in nature. It would be incorrect
to assume that the present condition of the dam will continue to
represent the condition of the dam at some point in the future.
Only through Irequent inspections can unsafe conditions be de-
tected and onlv through continued care and maintenance can these
conditions be prevented or ccrrected.

Phase I inspections are not intended to provide detailed
hydrologic and hydraulic analyses. In accordance with the
established Guidelines, the Spillway Test flood is based on the
estimated "Probable Maximum Flood" for the region (greatest rea-
sonably possible storm runoff), or fractions thereof. Because
of the magnitude and rarity of such a storm event, a findinug
that a spillway will not pass the test flood should not be in-
terpreted as necessarily posing a highly inadequate condition.
The test flood provides a measure of relative spillway capacity
and serves as an aid in determining the need for more detailed
hydrologic and hydraulic studies, considering the size of the
dam, its general condition and the downstream damage potential.
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PHASE I REPORT

NATIONAL DAM SAFETY PROGRAM

Name of Dam: Beaver Dam Lake (I.D. No. 619) é
State Located: New York E
County Located: Orange %
Stream: Tributary of Moodna %
Basin: Hudson River

Date of Inspection: April 24, 1980

R b N i s s

ASSESSMENT

Examination of available documents and a visual inspection
of the dam and the appurtenant structures did not reveal conditions :
which censtitute an imni:diate hazard to human life or property.

However, the dam has some deficiencies which require further in- ;
vestigation and remedial action. ‘

Using Corps of Engineers screening criteria, it has been
determined that the dam would »e overtopped for all storms exceeding
approximately 37 percent of Probable Maximum Flood (PMF). The
spillway is, *therefore, adjudged as "seriously inadequate" and the
dam is assessed as unsafe, non-emergency.

The classification of "unsafe" applied to a dam because of
a "seriously inadequate" spillway iu net meant to connote the same
degree of emergency as would be asiociated with an "unsafe" classi-
fication applied for a structural 4 ficiencv., It does mean, however,
that based on an initial screening, 3nd pceiiminary computations,
there appears to be a serious deficiency in spillway capacity so
that if a severe storm were to occur, overtopping and failure of the

dam would take place, significantly increasing the hazard to loss
of life downstream from the dam,

On the basis of stability analysis performed during the
investigation the structural stability of the spillway section
against overturning was determined to be inadequate for all cases
except the normal loading with and without earthquake. Also, the
sliding stability is inadequate for all loading conditions,

O e B e ITAMES B ST o

It is, therefore, recommended that within three months froax
the date of notification to the owner, detailed hydrological hvdraulic
investigations of the structure should be undertaken to more
accurately determine the site specific characteristics of the water-
shed and their affect upon the overtopping potential of the dam. At the
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same time, further analysis of the structural stability cf the
spillway should be performed. Analysis should include field
investigations to obtain more information regarding the extent
and mammitude of uplift pressures under the base of the spillway,
the quality of the foundation materials, the geometry of the
spillway structure, and the condition of the masonry and concrete.
Within twelve months of the date of notification to the owner,
modifications to the structure, deemed necessary as a result

of studies, should have been completed. 1In the interim, a
detailed emergency operation plan and warning system should

be promptly developed. Also, during periods of unusually heavy
precipitation, around-the-clock surveillance should be provided.

In addition, the dam has a number of problem areas
which, if left uncorrected, have the potential for the develop-
ment of nazardous conditions and must be corrected within
twelve months.

1. Repair and also provide centrols for the
reservoir drains.

2. Monitor, bi-weekly, the seepage at the downstream
face of the spillway.

3. Determine the source of seepage occuring down-
stream of the east buttress toe. Monitor the seepage bi-weekly
with the aid of weirs.

4. Repair spalled areas at the crest and downstream
face of the dam.

5. Repair the upstream face of dam and spillway training
walls pointing.

6. Repair the right and middle training walls.

7. Repair cracks at the right spillway training wall.

8. Remove vegetation from the crest of spillway,

slope, and toe of dam. Provide & program of periodic cutting
and mowing of the buttress surfaces.
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9.

Approved by:

Date:

"Provide a program of periodic inspection and main-

tenance of the dam and appurtenances, including yearly
operation and lubrication of the reservoir drain
systems. Document this information for future re-
ference. The aforementioned emergency action plan

should be maintained and updated periodically during
the life of the structure.

1]
Eugend/ O'Brizn, P.E.
New York No. 29823
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PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM
BEAVER DAM LAKE
I.D. NO. N.Y. 619
D.E.C. #502
HUDSON RIVER BASIN
ORANGE COUNTY, NEW YORK

SECTION 1 -~ PROJECT INFORMATION

1.1 GENERAL

a. Authority
The Phase I inspection reported herein was authorized
by the State of New York, Department of Environmental Conservation,
by let*er dated 7 January 1980, in fulfillment of the requirements
of the National Dam Inspection Act, Public Law 92-367, 8 August 1972.

b. Purpose of Inspection
This 1nspection was conducted to evaluate the existing
conditions of the dam, to identify deficiencies and hazardous con-
ditions, to determine if these deficiencies constitute hazards to
life and property, and to recommend remedial measures where required.

1.2 DESCRIPTION OF PROJECT

a. Description of Dam

> The Beaver Dam Lake,formerly known as Salisbury Mills
Dam, consists of left and right non-overflow sections with an
included spillway. The dam is about 335 feet long with a maximum
height of about 35 feet. The width of the wall at its top.which
is also the crest of dam, varies from 3.5 feet to 3.75 feet.
According to available documents, the upstream face of the wall
is vertical to a depth of 8'~6" below the crest,aad battered up-
stream at a slope of about 9.6(V) to 1(H4) below. The exposed up-
stream face of the wall is brick faced. The crest of the earth
buttress varies from 1 foot to about 6 feet below the top of the
wall. The crest width of the buttress averages about 7 feet,
The exposed downstream wall at both wings is vertical. The slopes
of the left and right earch buttresses average about 1(V) : 1.5(H)
and 1(V) : 2.0(H), respectively. In some areas the slope is pro-
tected by loosely placed stones. According to available documents,
the dam is founded on a "hard pan" (glacial till).

The princigal spillway is an ungated masonry and
concrete gravity structure which is divided into two sections by
an 8-foot wide stepped brick pier, The left and right spillway
sections are about 30 feet and 35 feet long, respectively. The
crest of both sections of the spillway is about 7 feet below the
top of the dam; the s1ll of both of the sections is about 6 feet
wide. Downstream of the spillway weilr wall 1s a stepped concrete
apron-about 30 feet long.
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The 4.5 foot wide downstream right training wall of the spillway
is straight and is brick (5 steps) and concrete (1 step). The
8.0 foot-wide middle brick pier is stepped. The left training
wall is constructed of stone masonry and is sloped. There are no
upstream training walls.

Discharge over the spillway and concrete apron flows
into a natural channel and continues under a 10-foot high by 8-foot
wide roadway (Lake Road) concrete culvert located about 500 feet
downstream from the dam. The channel then joins the Moodna Creek
which is a tributary of the Hudson River.

At the right abutment, where the dam ends, there is an
86-foot long, 4-foot wide concrcte abutment wall whicn is upstream
and perpendicular to the axis of the dam (North-South direction).
The depth of wall below ground surface is unknown. At the
south end of this wall a section about 12.5 feet wide and 4.8 feet
high has been removed, probably to provide access to small boats;
this opening acts as an auxiliary spillway. The sill of this
auxiliary spillway is concrete. Discharges from the spillway will
flow along the abutment into the downstream channel. The left
abutment is in natural ground.

It is reported that there are 18-inch and 24-inch
diameter reservoir drains located at the right and left spillway
training walls, respectively. Discharges fro.. the 18-inch conduit
are controlled by a manually operated gate valve located at the
upstream face of the dam. The type of control for the 24 inch
outlet pire is unknown. The inlet and outlet elevations of both
pipes are unknown. The discharges from both outlets flow into
the downstream spillway channel.

b. Location
The dam is located at the south end of Beaver Dam Lake,

about 900 feet north of the junction of Lake Road and State Route 94,

and north of Salisbury Mills in Orange County, New York.

c. Size Classification
The dam 1s 35 feet high and has a storage capacity
of 1440 acre-feet and is therefore classified as an intermediate
dam (between 1,000 and 50,000 acre-feet).

d. Mazard Classification

The dam is in the "high" hazard potential category
because the tgwn of Salisbury Mills, including several homes
and a state highway, is about 500 feet downstream from the dam.

e, Ownership
The Beaver Dam lLake is owned by the County of Orange,
Goshen, New York, 10924, telephone 914-294-7951, It is reported
that the dam and reservoir was acquired from the Beaver Lake
Assoclation because of tax default.

f. Purpose of Dam
The impoundment provided by the dam is used for
recrecational purposes.
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g. Design and Construction History

The original design and construction records are not
available. The exact date of the construction of the dam and

contractor's name are unknown.

h. Normal Operational Procedures

Lake level 1s maintained at the crest cf the right
spillway section, depending upon the inflow into the lake. At

present, outflow from the lake is over the ungated spillway only.

The two reservoir drains are not in operating condition and

reportedly have not been used forseveral years.

1.3 PERTINENT DATA

a. Drainage Area, square miles

b. Discharge at Dam, cfs
Maximum known flood at site
Ungated Spillway at Maximum Pool
Ungated Auxiliary Spillway at Max. Pool
Regulating Outlets at Maximum Pool
18 Inch Diameter Pipe
24 Inch Diameter Pipe

c. Elevation (feet above MSL)
Top of Dam, feet
Spillway, feet
Auxiliary Spillway, feet
Streambed at Centerline of Dam

d. Reservoir
Length of Normal Pool, feet
Surface Area of Maximum Pool, acres
Surface Area of Normal Pool, acres

e, Storage, acre-feet
Spillway Crest
Top of Dam

f. Dam
Type: Concrete wall with Earth Buttress

Length: 335 feet + (140 feet left section and 195 feet

right section)
Height: 35 feet +

9.25

Unknown
3910
750

Inoperable
Inoperable

338.0

331.0

333.3
Unknown

4200
183.3
164.0

1440
2644

Crest Width: Varles between 3.5 feet and 3.75 feet

(concrete wall)
Side Slopes: Upstream: Vertical and 9.6V

1H

Downstream: Vertical 1V : 1.5H (left

section)and 1V
section)

2H (right
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g. Spillways

Principal Spillway:

Type: uncontrolled masonry and concrete spillway
divided into two sections, 30.0 feet and 35 feet,
by a stepped brick pier.

Auxiliary Spillway (opening in abutment wall):

Type: uncontrolled, 12.5 feet wide and 4.8 feet high,
opening at right abutment wall. Crest width
4.0 feet.

h. Reservoir Drains
According to available documents the dam has two

reservoir drains; an 18 inch and a 24 inch pipe, located at the
inside face of the left and right trairing walls of the spill-
way, respectively. The drains have not been used for several
years and are not in operating condition. The discharge through
the 18 inch pipe is controlled by a manually operated gate valve
located at the upstream face of the right training wall of the
spillway. There exists no control for the 24 inch pipe.

PRSP

PR Y S AL L

LY

M R 67 S s Rt R o aTe

7 Tohe T

e

b cardetilad ¥

PN




s gy !

kST g5 2o

ke
b
113

L &
!
2
e
E

- T TR T P T VT G O e S R
Tf

SECTION 2 - ENGINEERING DATA

PRY FURINCANES S

2.1 GEOLOGY

Beaver Dam is located in the Hudson Lowlands physiographic
province of New York State. These lowland areas have gentle relief
and are underlain by Ordovician shales that have been exposed by
the erosion of overlying Silurian and Devonian limestones. Beaver
Dam Lake lies principally in the black, Snake Hill shale of the
Trenton Group. A reverse fault follows the northeast border of
the lake, with the northern, upthrusted block composed of undif-
ferentiated carbonates of the Stockbridge Group. (Ref. 8).

2.2 SUBSURFACE INVESTIGATION

»

No subsurface investigation could be located for the project.
However, surficial soils in the vicinity of the dam are of the
Boynton-Albia Association (Refs. 9 and 10). These soils, found in
the depressions and broad drainage channel areas of the Hudson
Lowland province, are developed from till derived from slate and
sandstone. The resistant sandstone persists as stones in the till.

The Boynton, making up 40 to 80% of the area, is commonly
stony to very stony, deep to bedrock and poorly drained on a
0 to 3% slope. The Albia, from 0 to 50% of the area, is commonly
stony, deep to bedrock, and somewhat poorly drained on a 0 to 8%
slope. (Refs. 9 and 10). '

2.3 DESIGN RECORDS

There are no design data, construction drawings or design
memoranda available for the project features. A document dated
1912 was obtained from the New York Department of Environmental
Conservaticn, and is given in Appendix B. The document has informa-
tion regar-.ing the dam and the spillway, and was used in determining
the secticon of the spillway.

2.4 CONSTRUCTION RECORDS

Records of original construction are not available for
the project.

2.5 OPFERATION RECORDS

There are no records of operation of the dam. The regu-
lating out.ets at the dam have not been in operating condition for
many years. There is no formal operation and maintenance manual
for the project. No records cf reservoir levels and rainfall
have been kept.

2.6 EVALUATION OF DATA

Information was made available by the New York State

Department of Environmental Conseivvatlion and the County of Orange,
New York.




The information obtained from the available data, the

personal interviews and the visual inspection is considered

adequate for this Phase I inspection and evaluation. N
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SECTION 3 - VISUAL INSPECTION

3.1 FINDINGS

a. General

A visual inspection of Beaver Dam Lake was made on
Thursday, April 24, 1980. At the time of inspection, the reser-
voir level was about E1 331.5, four inches above the crest of
the right spillway section. Only a small quantity of flow was
trickling over the left spiélway segtion. The weather was sunny
and temperature between 65 and 70 F.

b. Dam

The dam, which consists of a concrete wall and down-
stream earth buttress, appears to be in generally adequate con-
dition. There are no visible signs of distress or movement.

The alignment of the crest is good. The edge of the downstream
crest is heavily spalled at several locations,

The upstream brick facing is in good condition above
the water line except at several locations where the mortar at
the ijoints is loose and missing. The downstream face of the
wall is heavily spalled, particularly at the east wing of the
dam (See Photograph 12).

Both wings of the downstream earth buttress are in

good condition and show no signs of sloughin.’, erosion or carcking.

At about 40 feet downstream of the left wing battress three is
a saturated area caused by seepage. The source of the seepage
could not be determined (See Photograph 1l). DBoth wings of
buttress are covered with vegetation includino larae trees,
bushes, sapling and grass. (See Photographs 3 and 4).

The loose stone on the downstream face is in satis-
factory condition.

c. Spillway

Visual inspection of the right section of the spill-
way could not be carried out because of water flowing at the
time. However, it was reported that the section is in generally
good condition. The left section «f the spillway is in satis-
factory condition. There is minor secpage through the masonry
joints of the stepped face of the spillway weir. There is some
vegetation including a tree at the crest and *he downstream face
of the weir.

At several locations at the spij i

. ' ) pPillway training walls
there are signs of serious deteriorations Gue to frost action
The bricks and mortar at the meconrv joints, particularly at '

the right and the middle training walls, are lcose and missing
There are few minor cracke at the ria™t training wall .

The emeraency spillway 1s 1n good condition,
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d. Appurtenant Structures

The 18-inch reservoir drain at the right spillway
training wall could not be located, however, its regulating
gate is in poor condition. The gate stem is broken and frozen
into the base of the hoist support. The upper portion of the
hoist is non-existent. Only the downstream end of the 24-inch
reservoir drain is visible; the gate hoist for this outlet
could not be located and was reported to be non-existent.

e. Abutments
There are no signs of seepage or other unusual con-
ditions at both abutments. At the richt abutment natural ground
downstream of the concrete wall appears to be eroded to a depth

of 3 feet. This erosion could have been caused by past overtop-
ping of the dam.

f. Downstream Channel
The channel downstream of the spillway is the natural
streambed. Although the channel contains natural vegetation, in-
cluding large trees, saplings, and grass, its present condition
would not impede discharges from the spillway.

g. Reservoir Area
In the vicinity of the dam there is no evidence of
sloughing, potentially unstable slopes or other unusual conditions
which would adversely affect the dam. No evidence of excessive

sedimentation was observed. The reservoir water was relatively
clean.,

3.2 EVALUATION OF OBSERVATIONS

Visual observations made during the course of the investi-
gation reveal several deficiencies which should be corrected before
further deterioration leads to a hazardous cordition, The
deficiencies are:

a. Both reservoir drains and its controls should be
made operable.

b. Inspect on a bi-weekly interval to determine if seepage
quantities are increasing through the joints at the downstream
face of the spillway.

; Monitor the seepage bi-wee i
aid of weirs. pag kly with the

d. Spalled areas at the crest and the downstream face
of the concrete wall should be repaired.

e. Loose and missing pointing at the upstream face of
the dam and the spillway trainiprag walls should be repaired.
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f. The right and the middle spillway training walls
should be repaired.

g. The cracks at the right spillway training wall should
be repa‘ red.

h. The brush and trees should be removed from the crest
and the downstream face of the left spillway section and from
the crest, the slopes of the buttress,and the downstream toe
area. Provide a pregram of periodic cutting and moving of the
buttress surface.

i. A program of periodic inspections and : aintenance
of the dam and appurtenances, including yearly coperation ard
lubrication of all gates should be established. This infor-
mation should be documented for future reference. The emergency
action plan described in Section 7.1d should be maintained and
updated peridocally during the life of the structure.
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SECTION 4 - OPERATION AND MAINTENANCE PROCEDURES

4.1  PROCEDURES

There are no operating procedures for reguleting the
discharges. Flow is discharged over the ungated spillway.
The lake is generally at the level of the spillway crest
during most of the year.

The reservoir drains of the dam are inoperable and have
not been operated for many years.

4.2 MAINTENANCE OF DAM AND SPILLWAYS

The presence of undesirable vegetation on the downstream
face of the dam and at the spillway, inoperative reservoir drains
and deteriorationr of spillway training walls and concrete wall
of the dam indicates that no regular maintenance has been per-
formed for many years. This was also reported by Mr. Dougherty,
representative of the owner. According to available records
at the New York State Department of Environmental Conservation,
the dam was inspected in 1973 and 1978.

4.3 WARNINZ Si»ibic IN EFFECT

Tuere is no warning system in effect or in preparation.

4.4 EVALUATION

The overall maintenance of the Beaver Dam Lake is con-
sidered to be inadequate with respect to the following areas:

a. Control of vegetation on the buttress of the dam
and at the spillway.

b. Maintenance of the spillwiay training walls and
the concrete wall of the dam.

c. Maintenance of the regulating gates and reservoir
drains.

PR,

st

ERNR SN T - N

T LI

~

.
\
b3

.
L
3
3

M

:
-
>

2
%
5

bl
’i:\ 4
34
;?'lﬁ»

%

5




-
R
J
G
k!
&
I
2
-8
g
]
o
3 9
3 -
3
3 3
k:
s
F
> 4
b
A
2 4
E:
i
)
o
s B
*
3
3
3
3
i3 i
¥ &
3
7 I
3 9
ki
E
j:
¥ 5
5
L
-
35
¥

Z& N aam

P P P pEnt et paed Pewi ued s Sed BN PEd BOW G TR N

N . IS S S it ario s o,
S o 1 o S TN g B S N AR SN ST RN 7 Pl e R it S S RS AR A s e O

TR T TR AW e L I B B T G S S S T T R T T g TSR WWW

PP

SECTION 5 - HYDROLOGIC/HYDRAULIC

5.1 DRAINAGE AREA CHARACTERISTICS $

Beaver Dam Lake is located north of Salisbury Mills in ;
Orange County, New York. (Hydrologic Unit Code 02020008). The :
total drainage area contributing to the lake is about 9.25 square !
miles, with a reservoir surface area of about 164 acres at El1 331.

The drainage basin length to width ratio is approximately 5 to 1,

with fairly steep slopes rising from lake £l 331 to ridges ‘
above E1 600. i

5.2 ANALYSIS CRITERIA

The analysis of the spillway capacity of this dam was per-
foxrmed using the Corps of Engineers HEC-1 computer program for
Da.: Safety Investigations (Ref. 1). The Snyder's coefficients
of 2.11 and 320 for Cty and 640 Cp respectively, were obtained
from a report on the Lower Hudson River Basin (Ref. 2). The
Probalile Maximum Precipitation (PMP) was taken from Hydrometeoro-
logical Report No. 51, "Probable Maximum Precipitation Estimates,
U.S. East of the 105th Meridian", (Ref., 4). In accordance with
the recommended guidelines (Ref. 7), the adequacy of the spillway
was analyred using the Probable Maximum Flood (PMF).

i, SR s T

5.3 SPILLWAY CAPACITY

The principal masonry and concrete spillway 1s an ungated
65 foot lonig structure and is divided into 30 and 35 foot sections
by an 8 foo+ wide stepped brick pier. The depth from the top of
dam to the crest of both sections is about 7 feet. The sill of
both sectiong i1s about 6 feet wide. Downstream portion of the
spillway is a stepped concrete apron chute about 30 feet long.

The comnuted maximum spillway discharge at El 338 (top of
dam) is 3910 cfs. Th2 two reservoir drains are inoperable.

5.4 RESERVOIR CAPACITY

The normal storage capacity of Beaver Dam Lake is listed )
as 1440 acre-feet (Ref. 5). The surcharge storage between the .
spillway crest, El1 331, and top of dam, El 338, is 1204 acre-feet }
which is equivalent to 2.44 inches of runoff over the entire basin,
The total or maximum capacity of the lake at El 338 1s 2644 acre-
feet.

5.5 FLOODS OF RECORD

There are no records avallable of floods or ..aximum lake
elevations,
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5.6 OVERTOPPING POTENTIAL

The potential of the dam being overtopped was investigated
on the basis of the spillway discharge capacity and the available
surcharge storage to meet the selected design flood inflows.

The Probable Maximum Flood (PMP) routed through the lake
causes the lake surface to rise to E1 340.5, 2.5 feet above the
top of the dam. The computed PMF peak inflow and outflow discharges
were 10,600 cfs and 10,395 cfs, respectively. The one-half Probable
Maximum Flood routed through the lake caused the lake surface to rise
to E1 338.50, 0.50 feet above top of the dam. The peak outflow dis-
charge was 4765 cfs.

Using the Corps of Engineers Criteria the maximum spillway
capacity without overtopping the dam 1s 37 percent of PMF peak out-
flow.

5.7 EVALUATION

The dam does not have sufficient spillway capacity to pass
either the PMF or one-half the EMF without overtopping the dam.
The overtopping could cause the failure of the dam thus significantly
increasing the hazard to the loss of )ife downstream. Therefore,
the spillway is assessed as beina "seriouslv inadeauate".
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SECTION 6 - STRUCTURAL STABILITY

e

P £

6.1 EVALUATION OF STRUCTURAL STABILITY

S

a. Visual Observations
Visual observations did not indicate either existing
or potential problems with the dam and the spillway structures.
The observed seepage downstream of the left buttress toe and
at the spillway; and deterioration of the spillway training walls

are not considered to represent an unstable or otherwise dangerous
condition.
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b. Design and Construction Data
There exlists no design computation or other data re-
gardlng the structural stability of the dam and the spillway.
There is a document dated 1912 (See Appendix B) which shows the
section of the dam, plan and section of spillway.
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c. Stability Analysis
Since there are no contract drawings or documents
available showing the full geometry, the extent of the spillway
section, and the foundation conditions, the primary source of

Structural and subsurface information used in the stability analysis
is as follows:

L .

1. The downstream surface geometry of the exposed
splllway structure was measured during the inspection
us1ng approx1mate methods (See sketch of spillway section
given in Appendix A).

2. The other geometry of non-exposed spillway structure
and subsurface information was obtained from the documents
described in Paragraph 6.1b.

The following table shows the results of the structural
stability analysis of the spillway section. The computations
for the stability analysis are given in Appendix F

Sliding Factor

of Safety
Case Overturning (See Appendix F) °
a. Normal Loading with reservoir Inside middle 1.35 :
level at spillway crest; no ice third of base ;
1 load ‘
j b. Normal Loading with reservoir 1.21 feet outside 1.13
’ level at Spillway Crest with ice middle third of
load base
c. Unusual Loading; water flowing 4.2 feet outside 0.69
over the spillway at depth of middle half of
7.5 feet (one-half PMF) base
d. Extreme Loading; water flowing 7.3 feet outside 0.57
over the spillway at depth of middle half of bhase
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9.5 feet (PMF)
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Sliding Factor

of Safety
Case Overturning (See Appendix F)
e. Normal Loading, case a with Inside middle 1.13

earthquake half of base

The results of the structural analysis indicates that the
spillway section against overturning is inadequate for all cases
except for case a and e. Also, the sliding stability is inadequate
for all loading cases.

Since there is a lack of information regarding the exact
geometry of the dam, foundation conditions and the extent and
magnitude of the uplift pre. sure under the spillway, the structural
stability of the spillway could not be accurately assessed with any
reliability. It is, therefore, recommended that, along with the
spillway adequacy studies, a more detailed structural stability
analysis be performed. Field investigations should be carried
Out to obtain additional information regarding the uplife pressure
within and under the base of the spillway; the quality of the
foundation; the geometry and extent of the spillway structure;
gnd the condition of the non-exposed masonry and concrete. The
information should then be incorporated into a more detailed
structural stakility evaluation.

d. Operation Records
There are no records of the regulating gate operation,

[§]

Post-Construction Changes
There are nc recorded post-construction changes.

f. Seismic Stability
The dam 1s located in the Seismic Zone 1 in accordance
with Phase I recommended guidelines. However, based on the past
earthquake experiences in the area, the New York State Geological
Survey considers the area to be in the Seismic Zone 2. Based on
this assessment the dam is considered in the Seismic Zone 2. The
results of seismic stability are described in Section 6.1c.
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SECTION 7 - ASSESSMENT/RECOMMENDATIONS

7.1 ASSESSMENT

a. Safety

Examination of the available documents and visual
inspections of the Beaver Dam Lake and appurtenant structures
did not reveal any conditions which are considered to be
hazardous.

Using the Corps of Engineers screening criteria for
review of spillway adequacy, it has been determined that the
dam would be overtopped for all storms exceeding approximately
37 percent of the PMF. The overtopping of the dam could cause
the erosicn of the downstream face of the dam resulting in
dam failure, increasing the hazard to loss of life downstream.
The spillway is, therefore, adjudged as "seriously inadequate"
and the dam is assessed as unsafe, non-emergency.

The classification of "unsafe", applied to a dam
because of a "seriously inadequate spillway", is not meant to
connote the same degree of emergency as would be associated
with an "unsafe" classification applied for a structural de-
ficiency. It does mean, however, that based on an initial
screening, and preliminary computations, there appears to be
a serious deficiency in spillway capacity so that if a severe
storm were to occur, overtopping and failure of the dam would
take place, significantly increasing the hazard to loss of
life downstream from the dam,

d. Adequacy of Information

The information and data available were adequate
for performance of this investigation, except as noted in
Section 6.1lc.

c. Need for Additional Investigations

Since the spillway is considered to be "seriously
inadequate", additional hydrologic/hydraulic investigations
are required to nore accurately determine the site specific
characteristics of the watershed. After the in-depth hydrologic/
hvdraulic irvestigations have been completed, remedial measures
must be initiated to provide spillway capacity sufficient to
discharge the outflow from the 1/2 PMF event. [n addition, an
investigation of the structural stability of the spillway por-
tion of the dam is required.
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d. Urgency

The additional hydrologic/hydraulic investigations
and the stability investigation which are required must be
initiated within 3 months from the date of notification. Within
1 year of notification, remedial measures as a result of these
investigations must be initiated, with completion of these
measures during the following year. In the interim, develop
an emergency action plan for the notification of downstream
residents and proper governmental authorities in the event of
overtopping, and provide round-the-clock surveillance of the
dam during periods of extreme run-off. The other problem areas
listed below must be corrected within 1 year from notification.

7.2 RECOMMENDED MEASURES

The following are the recommended measures:

a. Both the reservoir drains and its controls should
be made operable.

b. Monitor,bi-weekly, to determine if seepage quantities

are increasing through the joints at the downstream face of the
spillway.

c. Determine the source of seepage occuring downstream
of the east buttress toe. Monitor the seepage bi-weekly with
the aid of weirs.

d. Spalled areas at the crest and the downstream
face of the wall should be repaired.

€. Loose and missing pointing at the upstream face
of the dam and the spillway training walls should be repaired.
f. The right and middle training walls should be repaired.
g. The cracks at the right spillway training wall should

be repaired.

h. The brush and trees should be removed from the crest
and the downstream face of the left spillway section and the
slopes of the buttress and the downstream toe area. Provide a
program of periodic cutting and mowing of the buttress surface.

i. A program of periodic inspections and maintenance
of the dam and appur‘enances, including yearly cperation and
lubrication of all gates shculd be established. This information
should be documented for future reference. The emergency action
plan described in Section 7.1d should be maintained and updated
periodically during the life of the structure.
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Fill out a form as complete as pms\b\e for cach dam in your district and send to State
Conservation Commission, Albany, N. Y. .

1. Na}xle and address of owners /v/ / e ('(' R\AM\ 2 é’[( [/ 72(1;”{“(/‘ ‘ [l

......................................................................................................

2. Date of constructxon...........'..(.f.(...u......................................-. .......... SRS veerareeeetsatae s enraennessaaatene
3. Uses of impounded water....: ).f@‘..(..:.....'*. ....... reetreneresereannsaens reterereernrerarens e e s erenne SR
4. Character of foundation bed......f J"’\f/ '.-:.‘.'..‘..'..'. .............. et te ettt et st et se e senassenresres erereeeaenas .
5. Material of waste spill........ [ {;.s,.(.s.!.'.....fl!.‘..e ..... .‘.:F:.‘..’.\......I ........ ettt ot e ¢ evsreennn e
I ! ¢
’ ~ L'
6. Length of waste and dopth below dam... &at50 ?f ...Q..'.\..' ..... 3 J/’v""" .............. .
e
+ . ’
. Total length of dam including waste. ?’“ . .-
Y
) PR . N ¢ » 4 , "
8. Matcnal of dam ...(.‘:.‘.‘....':.'.:.’._'..'..‘.S.t.z’.t: ..... “J“"““‘t/”g“""'l{‘ ‘/ .........
. , ‘W L ’
9. Discharges, size and lacation ............. 2./} ...... Goanel 1.4 43:/.:...9..:::.} ........ v Ceveersianran o
. v

Below sketeh section of waste and section of dam, with greatest heights and top thickiess
and bottom thickness,  On opposite side sketeh gencral plan of dam and give distance from
a bridge or from a tnhut'uy stream.
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VIEWS OF UPSTREAM FACE OF DAM.

LOOKING
RIGHT

LOOKING
LEFT
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e NI N VH%e Bade, .

VIEW OF DOWNSTREAM FACE (LEFT SECTION) OF DAM.
NOTE VEGETATION AT SLOPE AND SPILLWAY.

VIEW OF CREST AND DOWNSTREAM FACE (RIGHT SECTION)
OF DAM, NOTE VEGETATION AT SLOPE,
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5.

VIEW OF DOWNSTREAM SPILLWAY CHANNEL. NOTE
VEGFTATION,

6. VIEW OF WALL AT RIGHT ABUTMENT. NOTE OPENING

IN THE WALL WHICH SERVES AS AUXILIARY SPILLWAY.
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11.

12.

VIEW OF SEEPAGE AT DOWNSTREAM FROM THE TOE
OF DAM (LEFT SECTION) .

VIEW OF DCWNSTREAM FACE (LEFT SECTION) OF
DAM. NOTE DETERIORATION OF CONCRETE.
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VISUAL, TNSPECTION CHECKIIST

S
5 ll) Busic Data

General
Namc of Dam REAUER DAM LAKE
Fed. I.D. # ©\9 DEC Dam No. __5072
River Basin HubsoN
Location: Town OALISRURY MILLG County OIZ..AMG:E
Stream Name'  ____MOOBbMIA CREEY..
Tributary of. HUDSon  BlUER,
Latitude (N) 410 2" Longitude (W) 7.4 ° 01 30
Type of Dam __MASOMRY FACLE CONCRETE __ANMD_EARTH FiLL BUITRESS
Hazard Category HigH
Date(s) of Inspection 4-23-R0
Weather Conditions SUNNY 7ODF
Rescervoir Level at Time of Irispection 321, 5
Inspection Personnel TOVY_ DoLCIMASCOH 1.0 AUD TYoTiNDRA FATEL
Persons Contacted (Including Address & Phone No.)
MR. KORERT DOUGHERTY . PRINCIPAL ENGIVEER
DEPT 0F_ PUBLIC WORKS  ORANGE CovMTY | P Rox 507,
GOSHEN  NEW Nopk. (0924 .
TEL_No. _(34) 294~ 798|
History: o
Date Constructed ONKNOoWwN) Date(s) Recoi structed —

Designer VRNZow W)

© Constructed By  DAKOWN

Owner . VUYKOWNK)

X From Avadelsle Yecords (See AMtsdw.\ Df a2 -1z indeales
s Conchructed befme hese dates .
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i | | wet Eanth ful
lZ) Imbankment — POWNSTREAM OF CONCRETE WALL m :

Buttreas 3
a. Characteristics

(1) Lmbankment Matcmal

(2) Cutoff Type NoweE

(3) Impervious Core NONE,

(4) Internal Drainage System NOVE

(5) Miscellancous

3

i

b, Crest 1§ TOP OF CONCRETE WALL Wit BRICK MASONARY i
AT UPSTREAM FACE 3

(1) \le»t-a-eal-—A-l-tgamenL CSEE STRUCTURAL COMMENTS ) %
!

(3) Surface Cracks é
|

3

(4) Miscecllancous é
%

3

3

c. Upstrcam SlopL —

(1) Slope (Cstimate) (V:I0)

(2) Undesirvable Growth or Debris, Animal Burrows

(3) Sloughing, Subsidence or Depressions

A SR B L e SR NS SR SRR

el

I (2) lHNorizontal Alignment

o AERRRL




(") Slope Protection

(5) Surface Cracks or Movement at Toc

d. Downstream Slopec
(1) Slope (Cstimate - van V)1 2(H) on RieATwinG  AuD (VYL 1S(H) lgrTwiNG,

(2) ‘Undesirable Growth or Debris, Animal Burrows _CoMmPLETELY COVERED
WITH VEGETAN IO INCLUDING  LARGE TD.et.s, BDAPPLINGS | RUsHES AMD

ZRASS, Ove Buetpow AT LEFT rRBUTTRESS

(3) Sloughing, Subsidence or Depressions Nove o@estpuEd

(i) Surface Cracks or Movement at Toe NabE OBSERVED .

(5) Scepage ___ NOWE otbsamm..,g.%EELMLb\,

—

(6) External Drainage Systom (Ditches, Trenches; Blanket)

— NovE

(7) Condition Around Outlet Structura Mo OUTLET STRUCTUZ2E  HowELER
) BOt

EMBANEMENT COMTALY wmjlvfsptuwm TRAINING  WALL .

(8) Scepage Beyond Toe AT AOFET DoinwsTRCAM ofF ~the LEFT wng
TOE, A SECPAGE NOTED., SATURAILD AREA ALOUT 407420 "
NOMNE OBSCRMED AT  THE  WEAT WING.

e. Abutments - Cmbanlonent Contact

LEFT _AROTHELY =  NATURAL. € LouDD .

RIGHT ABUTMEDT —  NATUEAL GRouLD Priawmed by Coubi(e WALL.

P
P P - ” K e a s L e By S
203 IS S Al B A et e N e AR I
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]
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(1) rrosion at Contact - NonE _ORLERVED .

(2) Sccpage Along Contact NoONvE (WP sERUED .

3) Drainage System — NovE

a. Description of System

b. Condition of System

cnest

‘4) Instrumentation (\lonuunmtatnon/Suvveys Observation Wells, Weirs,
Piezometers, Lte.)

Nanve

H
:
;
]
}
;

I c. Diseharg'e from Drainage System

DGR R e S E DA S TSRS M TEFAER 1 LR, ok Gy

o m won bt .




)

2L aniA

‘i 5) Reservoir

£y

a. Slopes \JISIBILE SLOPES 1N VIELWITY OF DAM  ARe IN

GEVERALLY STARLE CowdITION

b, Sedimentation Ng EVIDENCE oF EX(ESSWE .S{:DlME.\)TATIOfQ

ORAERVED . Lave waATrR RiEtATIVELY  CLEAR:

c. Unusual Conditions Which Affect Dam NON E

(=3
—

Arca Lownstroam of Dam

a. Downstream llazard (No. of Homes, Highways, cte.) TOWN OF SALISRURY
MlLst, AND  ST. Bt 94. (An‘qou'r 500 FT_FeoM DAM

b. Secpage, Unusual Growth NOWME OTW\ER. ACCIRUEY  BNCEPT

T

AS Note IN Par #H 2d EMBANMENT - Sre PAGE

e

¢. Lvidence of Movement Beyond Toe of Dam Non g OGLERULD

PR Pk v Y

" )
d. Condition ol Downstremn Channel “G_QOD ' SEUFRAL LARAL TREFS HowevER

. -t . e e ot o et

Wit NoT  IMPEDE DIsc HARGE . 'MiNeR DeRRIS,

ot

y R A

g Ak S . -
T . " s i oo e % >

7)  Spillway(s) (Ineluding Discharae Conveyance Channel)
PRincPAL

Covcem@.-g..,m&ws:f,{sm LLWAY . CZREST LENGINS LEFT & RIGHT SEcTions Aee, ABOVT

3 & 25 Feer RuePLevcLYL AT RiHT ABLIMENT ABMT 12.5'WIDE_QPENING
IN THE CONCRETE WALL , WHICH witL ACT AS AN AURILARY SPILLIAY.

a. General SPILLWAY CLosSS SECTION 1S _STLPPED , AT TImE OF

&z

e

/MPMT'W - ARour 4" OF WATEL WAS FlLowmeg OvesR.

RIOHT  sPreepunaY. VNERT _SPiLLiwayY  TEICKLING PRiNcCIPAL

g EEeebiny  Ssprlapy  ARE UMNCenT ol ED

B T L D

b. Condition of Hervice Spillway CONDMION CE  RWHT SPrrLwaAY

CQoULO Notr _BE DerTLRMIMED IBECAUSE OF  DISCHARGES FlOoWmG

Ot e 4T, \EET_SPILLWAY /S iN__SATISEALIOD.Y CopNDITION . AT (‘L’C‘QT#

'DOIt‘A)SrRL'-AM FACE 0F WEIE _ SoMmE. VEGEIATION INCLUNINVG

A_SMALL_TREE AU TRE COMNTACT _AETive CAL THE crz;;srgt LEFT SpPreewAY

TEAINING WALLL Aoy SEEPAGL FRom THE  Masopey Toints.
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c. Condition of Auxiljiary Spillway _ ﬁpg‘t‘)‘_,

R SRR B T

d. Condition of Discharge Conveyance Channel

b s nn —— s o

——

- A5
I S AT

Giooh, TNEPE ARE  SUyeRAL  (RASGr TRLIS , HowRye G,

Lo L NOT  IMPE e IS atnl . EMERGI Y SPILLLAY Cranpel

O PR

IN_600D Copbleroi Everpl lapnat 4pets,

B

ACCORDING TO AN AUALILAEZLE Dotumiwa  {Uoi APPt VY ) 18“4’

8) Rescrvoir Drain/Cutlet aAnd 24") OU‘mLT PIPE LDCATEDAT EAST AND WEST SPILLWA'

PR

WALLS, }
Type: Pipe v Condui.t Other 3
3
Material: Concrete ‘/ Metal Other
o %
Size: \B"cb 3 '24" Cb Lengths LIvyanwny

Invert Elevations: FEntrance Lnknnum Exit sl e e %
Physical Condition (Describe): Unc;bservable l/ iy |
Material: ‘
Joints: Alignment ’

Structural Intogrity:

~ . 1] 4 f '\:-4-0.- 2 ‘v
Hydraulic Capability: _COMTRoL —of ] AT A LT

OWNER DoES M fipye THE OF! /W/Vu /»/ffHAM/SM,T//éRéF(”’b ¢cowprmo
LouLD fer BE. DEvermnawe (JRY B) (S Copnepms Srocce)

Mcans of Cuxst:*ol: “Gare Valve v Unrontrolled
( Foe. 18"
Operation: Opcrable Inoperable _ v~ Other o
Prese}L Condumn (Describe) VISirypr Lesriran) pe N 4/4/{
18" ‘f’) IN Fni2 Cornmiond. Minvee L/s"/\.'i.

x ) e 14
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Structural - DAM  ALD faDlu.wA\{.

a. Concrctc-A_Suvfuees ___THE BLuk. MASovOEY o THE DAM IN GLreeRLL)

b.

Ce

d.

C.

//Wb PMASON Y

Geed /'bumr/m/7; Mt CPACLS  AND LDOSE MOPIAR AT JOIRITS., THE

Corv CETE_PoRTion_[DownstvEnny FACE) HEAVILY SPALLEL PARTICULARLY

AT THE LEFT SIDE OF THE PRM. SOME MInDR CRACILS OBRSELVED. SPILLWAY
N SATISEACIOL . CtADITION. [ SEE COMMENTS. BELOW **)

Structural Cracking No SI6MIFIEANT STRUCTYLAL CRAKING

VISIBLE __oN_The DAM'S  WALL _ Miwos CRACkING AT THE UpsTREAM

FACE 0! LOFT TN ING  WALL .

Movement - Horizontal & Vertical Alignment (Scttlement) NoWE

OLaE-ROULD

Junctions. with Abutments or Dmbankmonts OO  CONDITION -
\
Drains - Foundalion, Joint, Tace No VCAWS

Water Passages, Conduits, Sluices SPILLWAY 1S OUEREIOW TYPE .

HE  COUDITION MF RESeRyaIR DRAIN © COULD NoT RBE
DN e mmusc

Scepage or Leakage NOWE  ORSERIED

Hx  THE 00 OF  THE  SPILLWASY WALLS MU Seeioy sy DETCRIORATLD,

|
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n.

o.

pP.

Joints - Construction, cte. SPALLING OF  ColcfEtE AT  Consiruciod

Youns . Omtrwst TGHT:

Toundation FounbATIon  AoT Viainle. Howeuep.  Fromt AN

AVALLABLE Pecold  THE  DAM 1S FOULUDED oM AACIAL-
Tue  (ured Paw)  SrE  AMewDIK

Abutments __ RYGR T _ABUIMEN DDN’9§I.E.€.‘}M~.EAQE‘M§.QIQ.Q}&1MALL
1S MEAUNY  SPALLED.

Control Gates ND Cowtreol. GATES AT THE SPILLWAYS
Approach & Outlet Chamnels NoMS
: .
Lnergy Dissipators (Plunge Pool, cte.) —
Intake Structures Nyorse

Stability “SHERE APE WMo VICLAL INDICATIONS TRAT  SOILLWAY

Shoune A EVIDENCE  OF STARLITY PROBLEMS

Miscellancous ___EpRpocioN)  OF itk AT DOWNSIREAM CACE ofF RIGHT

ABUTME T WALL  INDICATES  THAT. DAM. WAS _overTopPED. (s
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STABILITY ANALYSIS
APPENDIX F
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